

where e is the charge of the electron and m its mass, while F is
the work which must be added to the system in order to remove
the electron to an infinite distance from the nucleus.

These expressions are extremely simple and they show that the
magnitude of the frequency of revolution as well as the length of
the major axis depend only on W, and are independent of the
excentricity of the orbit. By varying W we may obtain all possible
values for to and 2a. This condition shows, however, that it is not
possible to employ the above formulae directly in calculating the
orbit of trie electron in a hydrogen atom. For this it will be necessary
to assiirae that the orbit of the electron can not take on all values,
and in any event, the line spectrum clearly indicates that the
oscillations of the electron cannot vary continuously between wide*
limits. The impossibility of making any progress with a simple
system like the one considered here might have been foretold from
a consideration of the dimensions involved; for with the aid of e
and m, alone it is impossible to obtain a quantity which can be
interpreted as a diameter of an atom or as a frequency.

If we attempt to account for the radiation of energy in the manner
required "by the ordinary electrodynamics it will only make matters
worse. A.S a result of the radiation of energy W would continually
increase, and the above expressions (4) show that at the same time
the frequi ency of revolution of the system would increase, and the
dimensions of the orbit decrease. This process would not stop until
the particles had approached so closely to one another that they no
longer attracted each other. The quantity of energy which would
be radiated away before this happened would be very great. If we
were to treat these particles as geometrical points this energy would
be infinitely great, and with the dimensions of the electrons as
calculated, from their mass (about 10~1S cm,), and of the nucleus as
calculated by Rutherford (about lO"12 cm.), this energy would be
many times greater than the energy changes with which we are
familiar in ordinary atomic processes.

It can "be seen that it is impossible to employ Rutherford's atomic
model so long as we confine ourselves exclusively to the ordinary
electrodynamics. But this is nothing more than might have been
<=>xnected. As I have mentioned we may consider it to be an